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(54) Information processing apparatus and method

(57)  Aninformation processing apparatus for making
a bookbinding setup for a document includes a cover
page determination unit for determining pages to be im-
posed on a cover from input data of a plurality of pages,
a cover imposing processing unit for executing an impos-
ing process of cover pages on the basis of data of the
pages determined by the cover page determination unit,
and a bookbinding imposing processing unit for execut-
ing an imposing process of running text pages on the
basis of data of the remaining pages which are not im-
posed onthe cover pages by the coverimposing process-
ing unit, thus allowing an information process for making
a bookbinding setup that the user wants.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to an information
processing apparatus and method, a program for making
a computer execute that information process, and a com-
puter readable storage medium which stores the program
and, more particularly, to an apparatus and method for
executing an information process, which is used to make
bookbinding setups for a document without using any
cover insert function of a device, and can obtain a book
cover that the user requires, a program, and a storage
medium.

BACKGROUND OF THE INVENTION

[0002] In a conventional system, an information
processing apparatus such as a personal computer or
the like, which is connected to a printer, comprises a
spooler for temporarily saving data in a data format (so-
called intermediate code format) different from that of
print data to be finally output to the printer before print
data to be sent from that information processing appa-
ratus to the printer is generated, a despooler for gener-
ating print data to be finally sent to the printer from the
data which is temporarily saved in the intermediate code
format, and a unit for generating a printer control com-
mand. In terms of a conventional bookbinding function,
abookbinding functionimplemented by generating a con-
trol command for a bookbinding print process in that sys-
tem, and that using a device are available. In some latest
devices, an inserter device can be attached as an option,
and a cover insert function using that device is available.
[0003] However, the aforementioned system does not
have any means for attaching a book cover except for
the insert function of the device. Also, the insert function
of the device does not have any means for selecting ob-
verse and reverse pages of front and back covers.

[0004] Whenadocument, whichis generated usingan
application in consideration of the rendering contents of
a cover, is printed using a bookbinding print function of
a printer driver, if the number of logical pages of the doc-
ument output from the application is a multiple of 4, it is
possible to print while considering the outermost sheet
as a cover. However, if the number of logical pages is
not a multiple of 4, the rendering contents that consider
the cover can be printed on a "front cover" and its "re-
verse", but cannot be printed on a "back cover" and "re-
verse of back cover". For example, when the application
generates a document consisting of seven pages (four
pages for cover pages) in consideration of the rendering
contents, if a bookbinding print function of a normal print-
erdriver is used, the "front cover" and "reverse" of a cover
paper sheet are normally printed, but the seventh logical
page to be printed on the "back cover" is printed on the
"reverse of back cover", no data is printed on the "back
cover", and such prints are exhausted, as shown in Fig.
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30.
SUMMARY OF THE INVENTION

[0005] The present invention has been proposed to
solve the conventional problems, and has as a concern
to provide an information processing apparatus and
method which executes an information process for mak-
ing bookbinding setups for a document without using a
cover insert function of a device, and automatically exe-
cutes an imposing process for a cover paper sheet, a
program for implementing that information process, and
a computer readable storage medium that stores the pro-
gram.

[0006] Itis another concern of the present invention to
provide an information processing apparatus and meth-
od which can obtain a book cover that the user wants by
selecting the obverse and reverse pages of front and
back covers to be printed, a program for implementing
that information process, and a computer readable stor-
age medium that stores the program.

[0007] In accordance with outputs of the present in-
vention, an information processing apparatus and meth-
od, a program for making a computer execute the infor-
mation process, and a storage medium that stores a pro-
gram module used to run that program on the computer
are characterized by having the following arrangements.
[0008] That is, an information processing apparatus
for making a bookbinding setup for a document, compris-
es:

cover page determination means for determining
pages to be imposed on a cover from input data of
a plurality of pages;

cover imposing processing means for executing an
imposing process of cover pages on the basis of data
of the pages determined by the cover page determi-
nation means; and

bookbinding imposing processing means for execut-
ing an imposing process of running text pages on
the basis of data of the remaining pages which are
not imposed on the cover pages by the cover impos-
ing processing means.

[0009] Preferably, the above information processing
apparatus further comprises:

first determination processing means for checking if
the total number of pages of print data is not less
than n;

first imposing processing means for, when the first
determination processing means determines that
the total number of pages of print data is not less
than n, executing a first imposing process of cover
pages;

bookbinding imposing processing means for execut-
ing a bookbinding imposing process of the remaining
pages after the process of the firstimposing process-
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ing means; and

second imposing processing means for, when the
first determination processing means determines
that the total number of pages of print data is less
than n, executing a second imposing process of less
than n cover pages.

[0010] Preferably, the above information processing
apparatus further comprises second determination
processing means for determining cover pages to be
printed.

[0011] Preferably, in the above information processing
apparatus, the cover imposing processing means com-
prises processing means for imposing first and second
pages on obverse and reverse surfaces of a front cover,
and processing means for imposing a last page and last
page - 1 onobverse and reverse surfaces of a back cover.
[0012] Preferably, inthe above information processing
apparatus, the second determination processing means
for determining cover pages to be printed comprises:

third determination processing means for checking
if the obverse surface of the front cover is to be print-
ed;
fourth determination processing means for checking
if the reverse surface of the front cover is to be print-
ed;
fifth determination processing means for checking if
the obverse surface of the back coveris to be printed;
and
sixth determination processing means for checking
if the reverse surface of the back cover is to be print-
ed.

[0013] An information processing method for making
a bookbinding setup for a document, comprises:

the cover page determination step of determining
pages to be imposed on a cover from input data of
a plurality of pages;

the cover imposing processing step of executing an
imposing process of cover pages on the basis of data
of the pages determined in the cover page determi-
nation step; and

the bookbinding imposing processing step of exe-
cuting an imposing process of running text pages on
the basis of data of the remaining pages which are
not imposed on the cover pages in the cover impos-
ing processing step.

[0014] A computer readable storage medium stores a
program module that executes an information process
for making a bookbinding setup for a document, and the
program module comprises:

a cover page determination module for determining
pages to be imposed on a cover from input data of
a plurality of pages;
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a cover imposing processing module for executing
an imposing process of cover pages on the basis of
data of the pages determined by the cover page de-
termination module; and

a bookbinding imposing processing module for ex-
ecuting an imposing process of running text pages
on the basis of data of the remaining pages which
are not imposed on the cover pages by the cover
imposing processing module.

[0015] A program makes a computer execute an infor-
mation process for making a bookbinding setup for a doc-
ument, and the program executes the information proc-
ess by specifying functions to be executed by the com-
puter as:

cover page determination means for determining
pages to be imposed on a cover from input data of
a plurality of pages;

cover imposing processing means for executing an
imposing process of cover pages on the basis of data
of the pages determined by the cover page determi-
nation means; and

bookbinding imposing processing means for execut-
ing an imposing process of running text pages on
the basis of data of the remaining pages which are
not imposed on the cover pages by the cover impos-
ing processing means.

[0016] Other features and advantages of the present
invention will be apparent from the following description
taken in conjunction with the accompanying drawings, in
which like reference characters designate the same or
similar parts throughout the figures thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings, which are incor-
porated in and constitute a part of the specification, illus-
trate embodiments of the invention and, together with the
description, serve to explain the principles of the inven-
tion.

Fig. 1 is a block diagram for explaining the arrange-
ment of a print control apparatus according to an
embodiment of the present invention;

Fig. 2 is a block diagram showing the arrangement
of a typical print system built by a host computer to
which a printer is connected;

Fig. 3 is a block diagram showing the arrangement
of a print system which temporarily spools interme-
diate codes before a print command from an appli-
cation is converted into a print control command;
Fig. 4 is a sectional view for explaining a printer used
in the present invention;

Fig. 5is aflow chart showing the process in a spooler
302;

Fig. 6 is a flow chart showing print control in a spool
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file manager 304;

Fig. 7 is a flow chart showing the process in a de-
spooler 305;

Fig. 8 shows an example of a print setup window;
Fig. 9 shows an example of a print spool setup win-
dow;

Fig. 10 shows an example of a job output setup file
that saves information which forms printable physi-
cal pages generated by the spool file manager 304
in step S608;

Fig. 11 shows an example of job setup information
in a field 1002 shown in Fig. 10;

Fig. 12 shows an example of physical page informa-
tion in a field 1004 shown in Fig. 10;

Fig. 13 shows an example of physical page setup
information in a field 1202 in Fig. 12;

Fig. 14 shows an example of a data format to be
passed when the spool file manager 304 issues a
print request of a physical page to the despooler 305;
Fig. 15 is a flow chart showing a setup change proc-
ess in a setup change editor 307;

Fig. 16 shows an example of a window that displays
a list of print jobs spooled in the spool file manager
304,

Fig. 17 shows an example of a window of a previewer
306;

Fig. 18 shows an example of a window of the setup
change editor 307;

Fig. 19 is a flow chart showing the processing flow
of the spool file manager 304 of the present inven-
tion;

Fig. 20 is a flow chart showing the processing flow
of the spool file manager 304 of the present inven-
tion;

Fig. 21 is a flow chart showing the processing flow
of the spool file manager 304 of the present inven-
tion;

Fig. 22 is a flow chart showing the processing flow
of the spool file manager 304 of the present inven-
tion;

Fig. 23 is a view for explaining an outline of a book-
binding print process according to an embodiment
of the present invention;

Fig. 24 is a view for explaining an outline of a book-
binding print process according to the embodiment
of the present invention;

Fig. 25 is a view for explaining an outline of a book-
binding print process according to the embodiment
of the present invention;

Fig. 26 is a view for explaining an outline of a book-
binding print process according to the embodiment
of the present invention;

Fig. 27 is a view for explaining an outline of a book-
binding print process according to the embodiment
of the present invention;

Fig. 28 shows a user interface of a driver according
to the embodiment of the present invention;

Fig. 29 shows a user interface of a driver according
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to the embodiment of the present invention; and
Fig. 30 is a view for explaining a bookbinding print
process using a conventional printer driver.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0018] Preferred embodiments of the present inven-
tion will now be described in detail in accordance with
the accompanying drawings.

<First Embodiment>

[0019] Preferred embodiments of the present inven-
tion will be explained below. Fig. 1 is a block diagram for
explaining the arrangement of a printer control system
according to an embodiment of the present invention.
Note that the present invention can be applied to any of
a standalone device, a system built by a plurality of de-
vices, and a system in which devices are connected via
a network such as a LAN, WAN, or the like to execute
processes, as long as the functions of the present inven-
tion are implemented.

[0020] Referring to Fig. 1, a host computer 3000 com-
prises a CPU 101 that processes a document including
figures, images, text, tables (including a spreadsheet or
the like), and the like on the basis of a document process-
ing program stored in a program ROM in a ROM 103 or
an external memory 111, and systematically controls de-
vices connected to a system bus 104. The program ROM
in the ROM 103 or external memory 111 stores an oper-
ating system program (to be referred to as an OS here-
inafter) or the like as a control program of the CPU 101,
a font ROM in the ROM 103 or the external memory 111
stores font data or the like used in the document process,
and a data ROM in the ROM 103 or the external memory
111 stores various data used upon executing the docu-
ment process. A RAM 102 serves as a main memory,
work area, and the like of the CPU 101.

[0021] A keyboard controller (KBC) 105 controls key
input from a keyboard 109 and a pointing device (not
shown). A CRT controller (CRTC) 106 controls display
of a CRT display (CRT) 110. Reference numeral 107
denotes a disk controller (DKC) which controls access
to the external memory 111 such as a hard disk (HD),
floppy disk (FD), and the like, which store a boot program,
various application programs, font data, user files, edit
files, a printer control command generation program (to
be referred to as a printer driver hereinafter), and the like.
A printer controller (PRTC) 108 is connected to a printer
1500 via a two-way interface (interface) 121 to implement
a communication control process with the printer 1500.
[0022] Note that the CPU 101 rasterizes outline font
data on a display information RAM assured on, e.g., the
RAM 102 to realize WYSIWYG on the CRT 110. The
CPU 101 opens various registered windows on the basis
of commands instructed by a mouse cursor (not shown)
or the like on the CRT 110, and executes various data-
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processes. The user can set a print processing method
for the printer driver including the printer setup and print
mode selection by opening a window that pertains to the
print setups upon executing a print process.

[0023] The printer 1500 is controlled by a CPU 112.
The printer CPU 112 outputs an image signal as output
information to a print unit (printer engine) 117, which is
connected to a system bus 115, on the basis of a control
program or the like stored in a program ROM in a ROM
113, or a control program or the like stored in an external
memory 114. The program ROM in the ROM 113 stores
the control program and the like of the CPU 112. A font
ROM in the ROM 113 stores font data or the like used
upon generating the output information, and a data ROM
in the ROM 113 stores information and the like used on
the host computer when the printer has no external mem-
ory 114 such as a hard disk or the like.

[0024] The CPU 112 can communicate with the host
computer via an input unit 118, and can inform the host
computer 3000 of information or the like in the printer. A
RAM 119 serves as a main memory, work area, and the
like of the CPU 112, and its memory size can be expand-
ed by an option RAM connected to an expansion port
(not shown). Note that the RAM 119 is used as an output
information rasterizing area, environment data storage
area, NVRAM, and the like. Access to the aforemen-
tioned external memory 114 such as a hard disk (HD),
IC card, or the like is controlled by a memory controller
(MC) 120. The external memory 114 is connected as an
option, and stores font data, an emulation program, form
data, and the like. On the input unit 118, operation switch-
es, LED indicators, and the like which are used to make
operations on a control panel are arranged.

[0025] The number of external memories 14 is not lim-
ited to one, but a plurality of external memories 14 may
be connected. That is, a plurality of option font cards in
addition to built-in fonts and external memories that store
programs for interpreting printer control languages of dif-
ferent language systems may be connected. Further-
more, an NVRAM (not shown) may be connected, and
may store printer mode setup information from a control
panel 1501.

[0026] Fig. 2 shows the configuration of a typical print
process in the host computer to which a printing appa-
ratus such as a printer or the like is connected directly or
via a network. Referring to Fig. 2, an application 201,
graphic engine 202, printer driver 203, and system spool-
er 204 are program modules which are stored as files in
the external memory 111, and are loaded onto the RAM
102 by the OS or a module that uses the corresponding
module upon execution. The application 201 and printer
driver 203 can be added to the HD in the external memory
111 using the FD in the external memory 111 or a CD-
ROM (not shown), or via a network (not shown). The
application 201 stored in the external memory 111 isload-
ed onto the RAM 102 upon execution. When the appli-
cation 201 executes a print process with respect to the
printer 1500, it outputs (renders) data using the graphic
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engine 202 which is similarly loaded onto the RAM 102
upon execution.

[0027] The graphic engine 202 similarly loads a printer
driver 203 which is prepared for each printing apparatus
from the external memory 111 onto the RAM 102, and
sets the output from the application 201 in the printer
driver 203. The graphic engine 202 then converts a GDI
(Graphic Device Interface) function received from the ap-
plication 201 into a DDI (Device Driver Interface) function,
and outputs the DDI function to the printer driver 203.
The printer driver 203 converts the DDI function received
from the graphic engine 202 into a control command,
e.g., PDL (Page Description Language) that the printer
can recognize. The converted printer control command
is output as print data to the printer 1500 via the interface
121 by the system spooler 204 which is loaded onto the
RAM 102 by the OS.

[0028] The print system of this embodiment also has
an arrangement for temporarily spooling print data from
the application as intermediate codes, as shown in Fig.
3, in addition to the print system constructed by the printer
and host computer shown in Fig. 2.

[0029] Fig. 3 shows the expanded system of Fig. 2.
This system temporarily generates a spool file 303 con-
sisting of intermediate codes upon sending a print com-
mand from the graphic engine 202 to the printer driver
203. In the system shown in Fig. 2, the application 201
is released from the print process when the printer driver
203 has converted all print commands from the graphic
engine 202 into printer control commands. By contrast,
in the system shown in Fig. 3, a spooler 302 converts all
print commands into intermediate code data, and the ap-
plication 201 is released from the print process when it
outputs print commands to the spool file 303. Normally,
the latter system can shorten the processing time.
[0030] In the system shown in Fig. 3, the contents of
the spool file 303 can be processed. In this way, functions
such as enlargement/reduction, reduced-scale print of a
plurality of pages on one page, and the like that the ap-
plication does not have can be implemented for print data
from the application.

[0031] For these purposes, the system of this embod-
iment is attained by expanding the system shown in Fig.
2 to spool data as intermediate codes, as shown in Fig.
3. In order to process print data, setups are normally
made from a window provided by the printer driver 203,
which saves the setup contents on the RAM 102 or ex-
ternal memory 111.

[0032] Fig. 3 willbe explainedin detail below. As shown
in Fig. 3, in this expanded processing system, a dispatch-
er 301 receives a DDI function as a print command from
the graphic engine 202. When the print command (DDI
function) that the dispatcher 301 receives from the graph-
icengine 202 is based on a print command (GDI function)
issued from the application 201 to the graphic engine
202, the dispatcher 301 loads the spooler 302 stored in
the external memory 111 onto the RAM 102, and sends
the print command (DDI function) to the spooler 302 in
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place of the printer driver 203.

[0033] The spooler 302 interprets the received print
command, converts itinto intermediate codes for respec-
tive pages, and outputs the codes to the spool file 303.
The spool file of intermediate codes stored for respective
pages is called a page description file (PDF). The spooler
302 acquires processing setups (Nup, two-side, staple,
color/monochrome designation, or the like) associated
with print data set in the printer driver 203 from the printer
driver 203, and saves them as a setup file for each job
in the spool file 303. The setup file stored for respective
jobs is called a job setup file (also called an SDF as an
abbreviation for a spool description file).

[0034] The job setup file will be described later. Note
that the spoolfile 303 is generated as afile on the external
memory 111, but may be generated on the RAM 102.
Furthermore, the spooler 302 loads a spool file manager
304 stored in the external memory 111 onto the RAM
102, and informs the spool file manager 304 of the gen-
eration state of the spool file 303. After that, the spool
file manager 304 checks if a print process can be done
in accordance with the contents of the processing setups
associated with print data, which are saved in the spool
file 303.

[0035] If the spool file manager 304 determines that
the print process can be done using the graphic engine
202, itloads a despooler 305 stored in the external mem-
ory 111 onto the RAM 102, and instructs the despooler
305 to execute the print process of the page description
files of intermediate codes described in the spool file 303.
The despooler 305 processes the page description files
of intermediate codes included in the spool file 303 in
accordance with the job setup file which is included in
the spool file 303 and includes processing setup infor-
mation, re-generates a GDI function, and outputs it via
the graphic engine 202 once again.

[0036] When the print command (DDI function) that
the dispatcher 301 receives from the graphic engine 202
is based on a print command (GDI function) issued from
the despooler 305 to the graphic engine 202, the dis-
patcher 301 sends the print command to the-printer driver
203 in place of the spooler 302. The printer driver 203
generates a printer control command described in a page
description language or the like on the basis of the DDI
function acquired from the graphic engine 202, and out-
puts the generated command to the printer 1500 via the
system spooler 204.

[0037] Furthermore, Fig. 3 shows an example which
includes a previewer 306 and setup change editor 307
in addition to the expanded system described so far, and
allows a print preview process, print setup change proc-
ess, and combination process of a plurality of jobs. In
order to implement the print preview process, print setup
change process, and combination process of a plurality
of jobs, the user must designate "store" on a pull-down
menu as a means for "designating an output destination"
in a property window of the printer driver shown in Fig.
9. When the user wants to only preview, he or she can
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select "preview" as designation of the output destination.
[0038] The contents set on the property window of the
printer driver in this way are stored in a structure (for
example, a structure called DEVMODE in Windows OS)
provided by the OS as a setup file. In that structure, the
processing setup contained in the spool file 303 includes
a setup indicating if data is to be stored in the spool file
manager 304. When the spool file manager 304 reads
the processing setup via the printer driver 203 and that
setup includes store designation, the spool file 303 gen-
erates and stores a page description file and job setup
file, as described above. Then, the window of the spool
file manager 304 pops up, as shown in Fig. 16, and dis-
plays a list of jobs spooled by the spool file 303. Fig. 16
shows an example wherein four jobs are spooled, and
operations for each job can be selected from a menu bar
or by pressing menu icons below the menu bar.

[0039] The number of operations that can be selected
from the menu bar is the same as that of the menu icons.
The following 11 types of operations are available: "print"
which executes a given job while selecting that job; "save
& print" which executes a print process while saving a
spool file ofintermediate codes; "preview" which displays
output preview of a job in consideration of the print set-
ups; "delete" which deletes a spool file of intermediate
codes; "copy" which generates a copy of a spool file of
intermediate codes; "combine" which combines a plural-
ity of jobs of spool files of intermediate codes into one
job; "divide" which divides the combined job into a plu-
rality of original jobs; "job edit" which changes the print
setups (layout setup, finishing setup, and the like) of an
independent or combined job; "move to top" which moves
the print order of a given job to the top of a job list; "move
up by one" which advances the print order of a given job
by one; "move down by one" which delays the print order
of a given job by one; and "move to last" which moves
the print order of a given job to the last of a job list. When
"preview" of an independent or combined job is desig-
nated on the window (Fig. 16) of the spool file manager,
the previewer 306 stored in the external memory 111 is
loaded onto the RAM 102, and is instructed to execute
a preview process of a job of the intermediate codes de-
scribed in the spool file 303.

[0040] The previewer 306 sequentially reads out page
description files (PDF) of intermediate codes included in
the spool file 303, processes them in accordance with
the contents of processing setup information included in
the job setup file (SDF) stored in the spool file 303, and
outputs a GDI function to the graphic engine 202. The
graphic engine 202 can output a preview window onto
the screen by outputting rendering data on its own client
area.

[0041] The graphic engine 202 can appropriately
render in correspondence with the designated output
destination. The previewer 306 implements preview by
the method of processing intermediate codes included
in the spool file 303 in accordance with the contents of
the processing setups included in the spool file 303 and
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outputting them using the graphic engine as in the de-
spooler 305. In this way, since the processing setups set
in the printer driver are stored as a job setup file in the
spool file 303 and data of the page description file are
processed and output based on the job setup file, a print
preview approximate to an actual printout can be provid-
ed to the user in correspondence with the way actual
rendering data is printed, and designated processes
(e.g., an Nup process (for laying out and printing N logical
pages on one physical page), a two-sided print process,
a bookbinding print process, a stamp process, and the
like). Since the preview function of conventional applica-
tion software such as document creation software
renders based on page setups in that application, the
print setups in the printer driver are not reflected in pre-
view, and the user cannot recognize a preview of an im-
age to be actually printed out.

[0042] By executing the preview process in this fash-
ion, a large preview image of an image processed in ac-
cordance with the print processing setups saved in the
spool file 303 is displayed on the screen by the previewer
306, as shown in Fig. 17. After that, the previewer 306
is closed in response to the user’s non-display instruc-
tion, and the control shifts to the window (Fig. 16) of the
spool file manager.

[0043] When the user wants to print the contents dis-
played by the previewer 306, he or she issues a print
request by selecting "print" or "save & print" on the spool
file manager 304. In response to the print request, the
despooler 305 generates a GDI function by processing
each page description file based on the job setup file,
and passes it to the graphic engine 202. Then, a print
command is sent to the printer driver 203 via the dis-
patcher 301, thus executing the print process.

[0044] Asetupchange process usingthe setup change
editor 307 will be explained below. The setup change
process can be done for a "store"-designated job in Fig.
9 as in the preview process. The window of the spool file
manager 304 pops up in the same sequence as in the
preview process, and displays a list of spooled jobs.
When a setup change instruction is issued by designating
"job edit" for the selected spool file on the window (Fig.
16) of the spool file manager, the setup change editor
307 stored in the external memory 111 is loaded onto
the RAM 102 and is instructed to display current or default
processing setups. Then, a job setup window shown in
Fig. 18 is displayed.

[0045] The setup change editor 307 acquires the job
setup file of the "job edit"-designated job, and changes
default values of the job setup window in Fig. 18 on the
basis of setup items designated in that job setup file. In
the example shown in Fig. 18, the job setup file of the
"job edit"-designated file is designated with the number
of copies: 1, print method: one-side, staple: none, layout:
1 page/sheet, and the like.

[0046] This setup change editor 307 can also make a
small preview output on the window shown in Fig. 18 by
processing each page description file of intermediate
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codes stored in the spool file 303 in accordance with the
contents of the processing setups included in the job set-
up file stored in the spool file 303, and outputting them
onto its own client area using the graphic engine 202.
[0047] Also, this editor can change and correctthe con-
tents of the processing setups included in the job setup
file stored in the spool file 303. In this case, the user
interface on the setup change editor 307 may have items
that the printer driver 203 can set, or the user interface
of the printer driver 203 itself may be called. As shown
in Fig. 18, the number of copies, the print method (one-
side, two-side, bookbinding print), staple (saddle finisher,
or the like), page layout, layout order, and the like can
be designated. Upon pressing "detailed setups”, most of
items that the printer driver can designate can be re-set.
However, changes of setups that pertain to print quality
such as the resolution, graphic mode, and the like are
not permitted.

[0048] When the changed items are confirmed in ac-
cordance with a confirmation request on the setup
change editor 307, the control shifts to the spool file man-
ager 304. The confirmed print setups that have been
changed are saved. In this case, the setups are not saved
in an original job setup file, but a new job output setup
file used in the job edit process or the like is created to
save the setups. Details of the job output setup file will
be described later using Fig. 10 and the subsequent fig-
ures.

[0049] If the user wants to print in accordance with the
changed setup contents as in confirmation on the pre-
viewer 306, the spool file manager 304 issues a print
request. The print request is sent to the graphic engine
202, and a print command is sent to the printer driver 203
via the dispatcher 301, thus executing the print process.
[0050] On the window (Fig. 16) of the spool file man-
ager, the user can designate to combine a plurality of
print jobs to execute them as a single print job. This proc-
ess is also premised on the "store"-designated job on the
property window of the printer driver shown in Fig. 9 as
in the preview and setup change processes.

[0051] When the user wants to combine print jobs, he
or she calls the printer driver 203 from the application
201, and selects "store" from the user interface shown
in Fig. 9. With this selection, the print job is stored in the
spool file 303 as in the above description, and the window
(Fig. 16) of the spool file manager pops up, as shown in
Fig. 16. The spooled job is displayed as a list on the
window of the spool file manager. By repeating the same
operation from the application 201, a list of a plurality of
jobs is displayed on the window of the spool file manager
304.

[0052] When the user selects a plurality of jobs and
designates "combine", the setup change editor 307
stored in the external memory 111 is loaded onto the
RAM 102 and is instructed to display the processing set-
ups of the first job on the list or default setups. Then, a
combine setup window shown in Fig. 18 is displayed. In
this embodiment, the window of the setup change editor
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307 is used as the combine setup window, but a window
of another module may be used.

[0053] The setup change editor 307 processes each
page description file of intermediate codes included in
the spool file 303 in accordance with the contents of the
processing setups included in job setup information
stored in the spool file 303, and outputs the processed
data for all jobs designated as the combined job to its
own client area using the graphic engine 202, thus out-
putting these jobs on the screen. In this case, small pre-
view images of all the selected jobs can be displayed on
the preview region shown in Fig. 18. Upon generating
the combined job, a job output setup file that expands
the job setup files of the individual jobs is generated. This
job output setup file is also generated in the job edit proc-
ess. That is, one job output setup file is generated for
each job and also for the combined job.

[0054] In this case, images of the individual jobs may
be displayed using the processing setups before they are
combined, or may be displayed by changing and correct-
ing their setups to common processing setups of the com-
bined job. In this case, the user interface on the setup
change editor 307 may have items that the printer driver
203 can set, or the user interface of the printer driver 203
itself may be called.

[0055] Whenthe combined job and changed items are
confirmed in accordance with a confirmation request on
the setup change editor 307, as described above, the
control shifts to the spool file manager 304. With these
operations, the plurality of jobs selected previously are
displayed as a single combined job on the window of the
spool file manager. When the user wants to print in ac-
cordance with the changed setup contents as in confir-
mation on the previewer 306, the spool file manager 304
issues a print request. The print request is sent to the
graphic engine 202, and a print command is sent to the
printer driver 203 via the dispatcher 301, thus executing
the print process.

[0056] Fig. 4 is a sectional view of a color laser printer
having a two-sided print function as an example of the
printer 1500. This printer forms an electrostatic latent im-
age by scanning the surface of a photosensitive drum 15
with alaser beam modulated by image data of each color
obtained based on print data input from the host computer
3000 by a polygonal mirror 31. The electrostatic latent
image is developed by toner to obtain a visible image,
and visible images of all colors are transferred in turn
onto an intermediate transfer drum 9 to form a color vis-
ible image. The color visible image is transferred onto a
transfer medium 2, thus fixing the color visible image on
the transfer medium 2. An image forming unit that makes
the aforementioned control comprises a drum unit 13
having the photosensitive drum 15, a primary charger
having a contact charging roller 17, a cleaning unit, a
developing unit, the intermediate transferdrum 9, a paper
feed unitincluding a paper cassette 1 and various rollers
3,4, 5, and 7, a transfer unit including a transfer roller
10, and a fixing unit 25.
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[0057] The drum unit 13 integrates the photosensitive
drum (photosensitive body) 15 and a cleaner container
14 which has a cleaning mechanism that also serves as
a holder of the photosensitive drum 15. The drum unit 13
is detachably supported on a printer main body, and is
easily exchanged as a unit in correspondence with the
service life of the photosensitive drum 15. The photosen-
sitive drum 15 is prepared by applying an organic pho-
toconductor layer on the outer surface of an aluminum
cylinder, and is rotatably supported by the cleaner con-
tainer 14. The photosensitive drum 15 rotates upon re-
ceiving the driving force of a driving motor (not shown),
and the driving motor rotates the photosensitive drum 15
counterclockwise in accordance with image forming op-
eration. An electrostatic latent image is formed by selec-
tively exposing the surface of the photosensitive drum
15. In a scanner unit 30, a modulated laser beam is re-
flected by the polygonal mirror which rotates by a motor
31ain synchronism with the horizontal sync signal of an
image signal, and strikes the photosensitive drum via a
lens 32 and reflection mirror 33.

[0058] The developing unit comprises three color de-
velopers 20Y, 20M, and 20C for developing yellow (Y),
magenta (M), and cyan (C) images, and a single black
developer 21B for developing a black (B) image. The
color developers 20Y, 20M, and 20C and the black de-
veloper 21B respectively have sleeves 20YS, 20MS,
20CS, and 21BS, and coating blades 20YB, 20MB,
20CB, and 21BB which are in press contact with the outer
surfaces of these sleeves 20YS, 20MS, 20CS, and 21BS.
Also, the three color developers 20Y, 20M, and 20C re-
spectively have coating rollers 20YR, 20MR, and 20CR.
[0059] The black developer 21B is detachably at-
tached to the printer main body, and the color developers
20Y, 20M, and 20C are detachably attached to a devel-
oping rotary 23 which rotates about a rotation shaft 22.
[0060] The sleeve 21BS of the black developer 21B is
set to have a gap as small as, e.g., 300 um with respect
to the photosensitive drum 15. In the black developer
21B, toner is fed by a feed member built in the developer,
and is applied by the coating blade 21BB to the outer
surface of the sleeve 21BS which rotates clockwise, thus
charging the toner by triboelectrification. By applying a
developing bias to the sleeve 21BS, the photosensitive
drum 15 undergoes development in accordance with an
electrostatic latent image, thus forming a visible image
on the photosensitive drum 15 by black toner.

[0061] The three color developers 20Y, 20M, and 20C
rotate upon rotation of the developing rotary 23 in image
formation, and a predetermined one of the sleeves 20YS,
20MS, and 20CS faces the photosensitive drum 15 to
have a gap as small as 300 wm. In this manner, a pre-
determined one of the color developers 20Y, 20M, and
20C stops at the developing position where it faces the
photosensitive drum 15, thus forming a visible image on
the photosensitive drum 15.

[0062] Upon forming a color image, the developing ro-
tary 23 rotates once per rotation of the intermediate trans-
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fer drum 9 to execute developing processes in the order
of the yellow developer 20Y, magenta developer 20M,
cyan developer 20C, and black developer 21B. After four
rotations of the intermediate transfer drum 9, visible im-
ages are formed in turn by yellow, magenta, cyan, and
black toners, thus forming a full-color visible image on
the intermediate transfer drum 9.

[0063] The intermediate transfer drum 9 contacts the
photosensitive drum 15 and rotates upon rotation of the
photosensitive drum 15. The drum 9 rotates clockwise
upon forming a color image, and four visible images are
transferred in turn onto the drum 9 from the photosensi-
tive drum 15. The transfer roller 10 (to be described later)
contacts the intermediate transfer drum 9 upon forming
an image, and clamps and conveys a transfer medium
2, thus simultaneously transferring a color visible image
on the intermediate transfer roller 9 onto the transfer me-
dium 2. ATOP sensor 9a and RS sensor 9b for detecting
the position of the intermediate transfer drum 9 in its ro-
tational direction, and a density sensor 9c for detecting
the density of the toner image transferred onto the inter-
mediate transfer drum are arranged around the interme-
diate transfer drum.

[0064] The transfer roller 10 comprises a transfer
charger whichis supported to be movable toward or away
from the photosensitive drum 15, and is prepared by
winding a middle-resistance foamed elastic member
around a metal shaft. The transfer roller 10 is located at
its lower position, as indicated by the solid line in Fig. 4,
soas nottodisturb color visible images, while color visible
images are transferred in turn onto the intermediate
transfer drum 9. After the four color visible images are
formed on the intermediate transfer drum 9, the transfer
roller 10 moves to its upper position indicated by the dot-
ted line in Fig. 1 by a cam member (not shown) in syn-
chronism with the transfer timing of the formed full-color
visible image onto the transfer medium 2. In this manner,
the transfer roller 10 is brought into press contact with
the intermediate transfer drum 9 at a predetermined pres-
sure via the transfer medium 2, and is applied with a bias
voltage, thus transferring the full-color visible image on
the intermediate transfer drum 9 onto the transfer medi-
um 2.

[0065] The fixing unit 25 fixes the transferred full-color
visible image while conveying the transfer medium 2, and
comprises a fixing roller 26 for heating the transfer me-
dium 2, and a pressing roller 27 for pressing the transfer
medium 2 against the fixing roller 26. The fixing roller 26
and pressing roller 27 are formed into a hollow shape,
and respectively incorporate heaters 28 and 29. That is,
the transfer medium 2 that holds the full-color visible im-
age is conveyed by the fixing roller 26 and pressing roller
27, and the toner image is fixed on its surface by applied
heat and pressure. After the visible image is fixed, the
transfer medium 2 is exhausted onto an exhaust unit 37
via exhaust rollers 34, 35, and 36, thus ending the image
forming operation.

[0066] The cleaning means cleans any residual toner

10

15

20

25

30

35

40

45

50

55

on the photosensitive drum 15 and intermediate transfer
drum 9, and waste toner after the toner image formed on
the photosensitive drum 15 is transferred onto the inter-
mediate transfer drum 9 or waste toner after the four color
visible images formed on the intermediate transfer drum
9 are transferred onto the transfer medium 2 is stored in
the cleaner container 14.

[0067] The transfer medium (recording sheet) 2 which
is to undergo a print process is picked up from the paper
tray or cassette 1 by the roller 3, and is conveyed while
being clamped between the intermediate transfer roller
9 and transfer roller 10 to record a color toner image
thereon. The toner image is fixed when the transfer me-
dium 2 passes through the fixing unit 25. A guide 38 forms
a convey path to guide the recording sheet toward the
upper exhaust unitin a one-sided print process, but forms
a path to guide it to a lower two-side unit in a two-sided
print process.

[0068] The recording sheet guided to the two-side unit
is temporarily fed to a portion (a convey path indicated
by the two-dashed chain line) below the tray 1 by convey
rollers 40, is then conveyed in the reverse direction, and
is fed to a two-side tray 39. On the two-side tray 39, the
paper sheet is upside down to that placed on the paper
tray 1, and its convey direction is reversed. In this state,
atonerimage is transferred and fixed again, thus achiev-
ing the two-sided print process.

[0069] Fig. 5 is a flow chart showing the processing in
the step of saving for respective pages upon generating
the spool file 303 in the spooler 302. In step S501, the
spooler 302 receives a print request from the application
via the graphic engine 202. The application displays a
dialog that prompts the user to input print setups, as
shown in Fig. 8, and the print setups input on this dialog
are passed from the printer driver to the spooler 303. The
setup input dialog shown in Fig. 8 includes a setup item
801 that determines the number of logical pages to be
laid out per physical page, and the like.

[0070] In step S502, the spooler 302 checks if the re-
ceived print request is a job start request. If it is deter-
mined in step S502 that the received print request is a
job start request, the flow advances to step S503, and
the spooler 302 generates a spool file 303 for temporarily
saving intermediate data. Subsequently, the spooler 302
informs the spool file manager 304 of the progress of the
print process in step S504, and resets its page counter
to 1 in step S505. The spool file manager 304 reads and
stores information, processing setups, and the like of a
job, the print process of which has started, from the spool
file 303.

[0071] On the other hand, if it is determined in step
S502 that the received print request is not a job start
request, the flow advances to step S506. The spooler
302 checks in step S506 if the received request is a job
end request. If it is determined that the received request
is not a job end request, the flow advances to step S507
to check if the received request is a new page request.
If it is determined in step S507 that the received request



17 EP 2 072 275 A2 18

is a new page request, the flow advances to step S508
to inform the spool file manager 304 of the progress of
the print process. The spooler 302 then increments the
page counter, closes a page description file that stores
intermediate codes, and generates the next page de-
scription file.

[0072] Ifitis determined in step S507 that the received
print request is not a new page request, the flow advanc-
es to step S509, and the spooler 302 prepares for export
of intermediate codes to a page description file. In step
S510, the spooler 302 converts a DDI function of the print
request into intermediate codes to store the printrequest
in the spool file 303. In step S511, the spooler 302 writes
the print request (intermediate codes) that has been con-
verted into a storable format in a page description file of
the spool file 303 in step S510. After that, the flow returns
to step S501 to receive a print request from the applica-
tion again. The spooler 302 repeats a series of processes
from steps S501 to S511 untilitreceives ajob end request
(End Doc). The spooler 302 simultaneously acquires in-
formation such as processing setups and the like stored
in the DEVMODE structure from the printer driver 203,
and stores such information in the spool file 303 as a job
setup file.

[0073] On the other hand, if it is determined in step
S506 that the print request from the application is a job
end request, since the spooler 302 has received all print
requests from the application, the flow advances to step
S512to inform the spool file manager 304 of the progress
of the print process, thus ending the processing.

[0074] Fig. 6 is a flow chart showing details of control
between the spool file 303 generation process and a print
data generation process (to be described later) in the
spool file manager 304. In step S601 in Fig. 6, the spool
file manager 304 receives a print process progress mes-
sage from the spooler 302 or despooler 305. The spool
file manager 304 checks in step S602 if the progress
message is a print start message which is sent from the
spooler 302 in step S504 described above. If YES in step
S602, the flow advances to step S603, and the spool file
manager 304 reads the print processing setups from the
spool file 303 to start job management.

[0075] On the other hand, if it is determined in step
S602 that the received progress message is not a print
start message from the spooler 302, the flow advances
to step S604, and the spool file manager 304 checks if
the progress message is a print end message of one
logical page which is sent from the spooler 302 in step
S508 mentioned above. If the progress message is a
printend message of one logical page, the flow advances
to step S605 to store logical page information for that
logical page. It is then checked in step S606 if a print
process of n logical pages that have been spooled at that
time onto one physical page can start. If YES in step
S606, the flow advances to step S607 to determine a
physical page number on the basis of the number of log-
ical pages assigned to one physical page to be printed.
[0076] As for a computation of a physical page, for ex-
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ample, when the processing setups lay out four logical
pages on one physical page, the first physical page be-
comes ready for print when the fourth logical page has
been spooled, thus determining the first physical page.
Subsequently, the second physical page becomes ready
for print when the eighth logical page has been spooled.
Also, even when the total number of logical pages is not
a multiple of the number of logical pages to be laid out
per physical page, logical pages to be laid out per phys-
ical page can be determined by a spool end message in
step S512.

[0077] In step S608, the spool file manager 304 saves
information such as the logical page numbers which form
the physical page that is ready for print, the physical page
number of that physical page, and the like in a job output
setup file (a file including physical page information) in
the format shown in Fig. 10, and informs the despooler
305 that physical page information for one physical page
has been added. After that, the flow returns to step S601
to wait for the next message. In this embodiment, when
print data for one page, i.e., logical pages that form one
physical page have been spooled, a print process can
start even when print jobs to be spooled still remain.
[0078] On the other hand, if it is determined in step
S604 that the progress message is not a print end mes-
sage of one logical page, the flow advances to step S609,
and the spool file manager 304 checks if the progress
message is a job end message sent from the spooler 302
in step S512 mentioned above. If YES in step S609, the
flow advances to step S606 described above. On the
other hand, if the progress message is not a job end
message, the flow advances to step S610, and the spool
file manager 304 checks if the received message is a
print end message of one physical page from the de-
spooler 305. If the received message is a print end mes-
sage of one physical page, the flow advances to step
S611to checkif print processes for the processing setups
are complete. If YES in step S611, the flow advances to
step S612 to send a print end message to the despooler
305.

[0079] On the other hand, if it is determined that print
processes for the processing setups are not complete
yet, the flow advances to step S606 described above.
The despooler 305 in this embodiment assumes one
physical page as a unit for the print process. In step S608,
information required for executing the print process of
one physical page is saved in a file, so that such infor-
mation can be used again. However, if such information
need not be used again, a high-speed medium such as
a shared memory or the like may be used to overwrite
information in turn for respective physical pages, thus
achieving both high processing speed and resource sav-
ings. On the other hand, when the progress of spooling
is faster than that of despooling, or when despooling
starts after completion of spooling of all pages, a mes-
sage indicating that a plurality of physical pages or all
physical pages are ready for print is sent in accordance
with the progress on the despooling side in place of send-
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ing a page print ready message for each physical page
in step_S608, thus reducing the number of messages.
[0080] Ifitis determinedin step S610 thatthe message
is not a print end message of one physical page from the
despooler 305, the flow advances to step S613, and the
spool file manager 304 checks if the message is a print
end message from the despooler 305. If it is determined
that the message is a print end message from the de-
spooler 305, the flow advances to step S614, and the
spool file manager 304 deletes the corresponding page
description files in the spool file 303, thus ending the
processing. On the other hand, if the message is not a
print end message from the despooler 305, the flow ad-
vances to step S615 to execute another normal process
and to then wait for the next message.

[0081] Fig. 7 is a flow chart showing details of the print
data generation process in the despooler 305. In Fig. 7,
the despooler 305 reads out required information (page
description file and job setup file) from the spool file 303
in response to the print request from the spool file man-
ager 304, and generates print data. The method of trans-
ferring the generated print data to the printer has already
been explained with reference to Fig. 3.

[0082] Upon generating print data, the despooler 305
receives a message from the spool file manager 304 in
step S701. The despooler 305 checks in step S702 if the
input message is ajob end message. If YES in step S702,
the flow advances to step S703 to set an end flag, and
the flow then jumps to step S705. On the other hand, if
it is determined in step S702 that the received message
is not a job end message, the flow advances to step S704
to check if the print start request of one physical page in
step S608 mentioned above is received. Ifitis determined
in step S704 that the received message is not a start
request, the flow advances to step S710 to execute an
error process, and the flow returns to step S701 to wait
for the next message.

[0083] On the other hand, if it is determined in step
S704 that the received message is a print start request
of one physical page, the flow advances to step S705,
and the despooler 305 saves the IDs of physical pages,
the print ready message of which was received in step
S704. The despooler 305 checks in step S706 if print
processes of all pages of the physical page IDs saved in
step S705 are complete. If YES in step S706, the flow
advances to step S707 to check if the end flag was set
in step S703 mentioned above. If YES in step S707, the
despooler 305 determines that the job print process is
complete, and sends its processing end message to the
spool file manager 304, thus ending the processing. If it
is determined in step S707 that the end flag is not set,
the flow returns to step S701 to wait for the next message.
[0084] If it is determined in step S706 that physical
pages which are ready for print still remain, the flow ad-
vances to step S708. In step S708, the despooler 305
reads out unprocessed physical page IDs in turn from
the saved physical page IDs, reads information required
for generating print data of a physical page correspond-
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ing to each readout physical page ID, and executes a
print process. The print process is done by converting by
the despooler 305 a print request command stored in the
spool file 303 into a format (GDI function) that the graphic
engine 202 canrecognize, and transferringitto the printer
driver.

[0085] As for the processing setups that lay out a plu-
rality of logical pages on one physical page (to be referred
to as an N-page print process hereinafter) as in this em-
bodiment, conversion is done in consideration of the lay-
out upon reduction in scale. Upon completion of the re-
quired print process, the despooler 305 sends a print
data generation end message of one physical page to
the spool file manager 304 in step S709. The flow returns
to step S706 to repeat the aforementioned processes
until print processes for all the physical page IDs of print
ready pages, which were saved in step S705, are com-
plete.

[0086] The flow of the print process using the dispatch-
er 301, spooler 302, spool file manager 304, and despool-
er 305 has been explained. With the above process, since
the application 201 is released from the print process at
the timing at which the spooler 302 generates interme-
diate codes and stores them in the spool file 303, the
application 201 can be released earlier than a case
wherein a print command is directly output to the printer
driver 203. Since intermediate files (page description file,
job setup file) that consider the print setups of the printer
driver are temporarily saved in the spool file 303, the user
can recognize a print preview of an image to be actually
printed, and can combine or sort print jobs generated by
a plurality of applications. Also, the user can change print
setups to execute a print process without launching the
application again.

[0087] Inthe print process using the spooler 302, a job
output setup file is generated when the despooler 305
issues a print request to the graphic engine 202, and is
also generated when the preview process, job combine
process, or the like is done. The job output setup file is
equivalent to a job setup file in case of an independent
job, and is generated based on a plurality of pieces of
job setup information in case of a combined job. The job
output setup file will be explained below.

[0088] Fig. 10 shows an example of the job output set-
up file that saves information which is generated by the
spool file manager 304 in step S608, and forms a print
ready physical page. A field 1001 holds an ID that iden-
tifies a job, and may be held in the form of the name of
a file or shared memory which saves this information. A
field 1002 stores job setup information. The job setup
information includes information unique to each job, such
as a structure required for starting a job print process
with respect to the graphic engine 202, designation of an
N-page print process, designation of additional rendering
of apage frame or the like, the number of copies, finishing
designation such as staple, and the like. The job setup
information in the field 1002 saves a required number of
pieces of information in correspondence with the func-
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tions for a job. A field 1003 stores the number of physical
pages of a job, and indicates the number of pieces of
physical page information in correspondence with the
value stored therein. Since this embodiment informs the
number of physical pages which are ready for print, this
field may be omitted. Fields 1004 to 1007 store physical
page information in correspondence with the value stored
in the field 1003. The physical page information will be
explained later using Fig. 12.

[0089] Fig. 11 shows an example of the job setup in-
formation in the field 1002 shown in Fig. 10. A field 1101
stores the total number of physical pages. A field 1102
stores the total number of logical pages. The fields 1101
and 1102 are used when the number of pages is printed
as additional information in addition to print data. While
a print process continues, these fields store tentative val-
ues, or the spool file manager 304 postpones generation
of information of print ready physical pages until the print
process ends. A field 1103 stores information indicating
the number of copies to be printed of the print job of in-
terest. A field 1104 stores information that designates if
a print process is done for respective copy sets, when
information set in the field 1103 indicates a print process
of a plurality of sets of copies. Afield 1105 stores finishing
information such as staple, punch, Z-fold, and the like,
which information is designated when a finisher is avail-
able on the printer main body or an external device. A
field 1106 stores additional printinformation, which saves
information to be added to a job such as decoration in-
cluding a page frame or the like, additional information
including a date or the like, the user name, the number
of pages, watermark print, and the like. The number of
fields included in this job setup information increases with
increasing number of functions. For example, when a
two-sided print function is available, a field for saving
designation of two-sided print is added.

[0090] Fig. 12 shows an example of the physical page
information in the field 1004 shown in Fig. 10. A first field
1201 stores a physical page number, which is a value
used when the print order is managed or a physical page
number is additionally printed. A field 1202 stores phys-
ical page setup information, which saves layout or color/
monochrome setups when a layout or color/monochrome
mode can be designated for respective physical pages.
A field 1203 stores the number of logical pages assigned
to the physical page of interest, and saves a value "4" or
an ID indicating 4-page print when four pages are as-
signed per physical page. A field 1204 and the subse-
quent fields save information of logical pages in corre-
spondence with the number designated in the field 1203.
Depending on the number of pages printed from the ap-
plication 201, the actual number of page data sometimes
becomes smaller than the number of pages designated
by the field 1203. In such case, logical page information
saves special data indicating a blank page.

[0091] Fig. 13 shows an example of the physical page
setup information in the field 1202. A field 1301 stores
the layout order of logical pages on a physical page, and
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saves designation of the order that logical pages are laid
outon a physical page (from upper left to right, from upper
left to lower, and the like) in an N-page print process. In
some systems, the field 1204 and the subsequent fields
that store logical page information may be arranged not
in a page number order but in the layout order in place
of the setups in the field 1301. A field 1302 stores infor-
mation indicating the obverse or reverse surface of the
two-sided print, which is used when, e.g., binding mar-
gins are to be formed on identical sides on the obverse
and reverse surfaces.

[0092] A field 1303 stores designation of a color or
monochrome page, which is a value used when a printer
has both monochrome and color modes, and color and
monochrome pages of a document that includes both
color and monochrome pages are to be printed in the
color and monochrome modes, respectively. With this
information, the color printer can change processes for
respective pages as an auto color mode. That s, transfer
control is done for a color page by completing rotations
of an intermediate transfer member (intermediate trans-
fer drum or belt) or transfer member (transfer drum or
belt) in correspondence with the number of device colors
(four rotations in case of YMCK), and for a monochrome
page by completing one rotation for black. A field 1304
stores additional print information, which is used when
additional information such as the number of pages, date,
or the like is printed on a physical page. In the physical
setup information, the number of fields increases in cor-
respondence with the number of functions of the system.
[0093] Fig. 14 shows an example of logical page infor-
mation stored in the field 1204. A field 1401 stores the
ID of a physical page. Using this ID, an intermediate code
of a page description file corresponding to the logical
page of interest is looked up from the spool file 303. This
field may store a file or memory pointer, or an interme-
diate code itself that forms a logical page, as long as the
intermediate code of a logical page can be accessed us-
ing this ID. A field 1402 stores a logical page number,
which is used when the logical page number is printed
as additional information or as auxiliary information of
the logical page ID. Format information in a field 1403
saves various setup items that can be designated for
respective logical pages. For example, the format infor-
mation saves additional print information such as a page
frame and various kinds of setup information designated
for respective logical pages such as an enlargement/re-
duction ratio and the like. Also, the format information
can save attribute information of a logical page such as
color/monochrome information for respective logical
pages if necessary. Conversely, if a system need not
switch setups for respective local pages or does not re-
quire any attribute information for respective logical pag-
es, the field 1403 can be omitted.

[0094] The job output setup file has the aforemen-
tioned configuration. Note that the job setup file has near-
ly the same configuration. The job setup file saves a print
method (one-sided, two-sided, bookbinding print), a print
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layout (Nup, poster print), additional information (addition
of watermark, date, user name), the number of copies,
and paper size information for each job. Also, the job
setup file saves the layout order of logical pages, infor-
mation indicating the obverse or reverse surface of two-
sided print, color mode information, and the like for re-
spective physical pages.

[0095] Furthermore, Fig. 3 shows the example in which
the setup change editor 307 having a function of changing
the setups of a job is added to the expanded system
described so far. In this embodiment, the setup contents
of an independent job are contained in a job setup file,
and those of a combined job are contained in a job output
setup file shown in Fig. 10. In addition, these files are
independent from the page description file that saves in-
termediate codes. Hence, the setups of each job can be
changed by editing the job output setup file. The setup
change editor 307 edits or partially rewrites the job output
setup file solely orin collaboration with the spool file man-
ager 304, thus implementing the job setup change func-
tion.

[0096] Fig. 15is a flow chart showing details of the job
setup change process in the setup change editor 307. In
step S1501, the setup change editor reads a job setup
file or job output setup file. The job output setup file is
the same file as that read by the previewer 306 and de-
spooler 305. The flow advances to step S1502 to display
the read result to the user. In step S1503, the setup
change editor interactively changes the setup contents
by the aforementioned menu designation and the like
with the user on the user interface shown in Fig. 18. This
step may be attained in a batch manner that changes
contents in accordance with setup change contents writ-
tenin afile or the like in place of the interactive manner.
[0097] Theflowadvancestostep S1504, and the setup
change editor compares the contents initially read in step
S1501 and the currently designated setup contents to
check if the contents have been changed. If the setup
contents have been changed, the flow advances to step
S1505 to generate a new job output setup file and inform
the spool manager file of the changes, thus ending the
processing. [fitis determined in step S1504 that the setup
changes have notbeen changed, the setup change editor
informs the spool file manager of that fact, thus ending
the processing. A new job output setup file is generated
in this way. When an "OK" button is selected on the user
interface window in Fig. 18, the new job output setup file
is enabled, and the old job output setup file is deleted.
When the job setup file of an independent job has been
changed in place of the job output setup file, the old file
is saved without being deleted.

[0098] When a "revert to defaults" button 1802 is se-
lected on the window shown in Fig. 18, the new job output
setup file is deleted, and the old job output setup file is
enabled and reflected in display. This embodiment has
explained the setup change editor 307 as an independent
module. Alternatively, the setup change editor 307 may
be a part of the user interface of the spool file manager
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304. Also, the setup change editor 307 may be imple-
mented as follows. That is, the editor 307 does not actu-
ally write change contents in the job output setup file and
informs the spool file manager 304 of only the setup
change contents, and the spool file manager 304 actually
changes the job output setup file.

[0099] Fig. 3 shows the expanded system that com-
bines a plurality of print jobs and prints them as a single
print job. An expansion for despooling and previewing a
combined job will be explained below.

[0100] Normally, spool files 303 with the intermediate
format are generated for respective jobs. In case of an
independent job, since a process is executed by sequen-
tially reading out intermediate codes of respective logical
pages in the job file to be processed, the logical page ID
in the field 1401 can be implemented by a relative or
absolute offset which indicates the location of each log-
ical page in afile. In case of a combined job, a spool file
and page information which belongs to that job must be
specified from the job ID in the field 1401. In this embod-
iment, a spool file is specified by appending an ID that
identifies a spool file to the logical page ID. In this case,
only the field 1401 can be modified. If the spool file can
be identified, read of page information can be processed
by the same logic as in the process of an independent
job. In another implementation, when spool files are
saved as independent files for respective logical pages,
the file name of each logical page may be used as the
logical page ID in the field 1401.

[0101] Fig. 19is aflow chart for explaining animposing
process on a cover paper sheet as a characteristic fea-
ture of the present invention. The process shown in Fig.
19 is implemented under the control of the CPU 101 of
the information processing apparatus on the basis of the
spool file manger 304 as a module provided by the print
control program of the present invention. The processing
flow of the present invention will be described using this
flow chart. As described above, the spool file manager
304 loaded from the spooler 302 in a series of print proc-
esses reads a job setup file, and executes a determina-
tion process (S1901) for checking if a bookbinding print
process is to be done. In this process, it is checked if the
user has designated a bookbinding print process on a
user interface (corresponding to "finishing sheet" on the
user interface shown in Fig. 9) shown in Fig. 28 provided
by the printer driver. If the user has not designated a
bookbinding print process, the flow advances to step
S1903 to execute a process other than the bookbinding
print process. The following explanation will be given un-
der the assumption that the bookbinding print process is
designated. The processes in steps S1902 and the sub-
sequent steps may be executed, not only when the user
designates a bookbinding print process using the user
interface provided in the print setup process by the printer
driver before a spool file is generated, but also when the
user selects "store" on the user interface shown in Fig.
9, and also designates "bookbinding print" as a print
method on the user interface shown in Fig. 18, which is
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provided upon editing in combination with other printjobs.
[0102] A determination process (S1902) is executed
to check if a book cover print process is done. In this
process, it is checked as in bookbinding print designation
if the user has designated a book cover print process
from the user interface of the driver. This process is done
by checking if the user has designated a check box "book
cover print" on adialog box shown in Fig. 29, which opens
upon designating a "bookbinding details" button on the
user interface (Fig. 28) used to designate bookbinding
print setups. If a book cover print process has not been
designated, a normal bookbinding print process is done
(S1904), and a normal imposing process for bookbinding
is executed. In the following description, assume that the
book cover print process has been designated.

[0103] A calculation process (S1905) for calculating
the number of pages required for a cover is executed. In
this process, the number of pages to be printed on a book
cover is calculated. In this embodiment, assume that all
of the obverse and reverse surfaces of front and back
covers undergo a print process, and four pages are re-
quired. A determination process (S1906) is executed to
check if the total number of pages of print data from the
application is equal to or larger than n. In this process,
the number of pages calculated by the calculation proc-
ess (S1905) of the number of pages required for a cover
is compared with that of print data from the application.
In this case, it is checked if the number of pages of the
print data is equal to or larger than 5. If the number of
pages is equal to or larger than 5, it is determined that
the first and second pages, last page - 1, and last page
are imposed on a cover portion; if the number of pages
is smaller than 5, it is determined all logical pages output
from the application are imposed on a cover portion (cov-
er page determination process).

[0104] Ifthe number of pages is equal to or larger than
5, an imposing process (S1907) of cover pages is done.
This process mainly includes a process (S2101) for re-
spectively imposing the first and second pages on the
obverse surface of a front cover (to be referred to as a
"front cover" in this embodiment) and on its reverse sur-
face (to be referred to as a "reverse" in this embodiment),
and a process (S2102) for respectively imposing the last
page and last page - 1 on the obverse surface of a back
cover (to be referred to as a back cover in this embodi-
ment) and its reverse surface (to be referred to as a "re-
verse of the back cover" in this embodiment), as shown
in Fig. 21. The process (S2101) forimposing the first and
second pages on the obverse and reverse surfaces of
the front cover is a process for assigning the first and
second pages of print data from the application on a and
b in Fig. 23. Also, the process (S2102) for imposing the
last page and last page - 1 on the obverse and reverse
surfaces of the back cover is a process for assigning the
last page - 1 and last page of print data from the appli-
cation on c and d in Fig. 23. For example, if print data
from the application consists of 7 pages, as shown in Fig.
26, the first and second pages are assigned to a and b,
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and the sixth and seventh pages are assigned to ¢ and
d (a left-opening book is assumed in this case).

[0105] After that, a bookbinding imposing process
(S1909) of the remaining pages is executed. In this proc-
ess, print data from the application except for the front
and back cover data are assigned to an inner paper sheet
(or sheets) as a bookbinding print process. If print data
consists of 7 pages, as shown in Fig. 26, the third, fourth,
and fifth pages are assigned to e, f, and g of Fig. 23.
[0106] After that, a despool process (S1910) including
the cover portion having the front cover, its reverse, back
cover, and its reverse that have undergone the imposing
process is executed. The despooler 305 reads out and
imposes print data that has undergone the imposing
process (S1907) of the cover pages and the bookbinding
imposing process (S1909) of the remaining pages from
the spool file 303 in the order they are imposed, re-gen-
erates a rendering function (GDI function) that the graph-
ic engine 202 as rendering means provided by the OS
can interpret, and outputs the generated rendering func-
tion to the graphic engine 202. In this way, the printer
driver 203 receives from the graphic engine 202 the ren-
dering contents as the bookbinding imposing process re-
sult on the cover and inner paper sheets, and the printer
1500 executes a bookbinding print process of print data
generated according to the rendering contents, thus ob-
taining a bookbinding printresultincluding the cover page
rendering contents which are printed normally. Fig. 24
shows a result obtained in this way. As can be seen from
comparison with Fig. 30 as the aforementioned conven-
tional print result, the rendering contents are normally
printed on the "back cover" and "reverse of back cover".
[0107] Ifitis determined in the determination process
(S1906) for checking if the total number of pages of print
data from the application is equal to or larger than n that
the number of pages is smaller than 5, an imposing proc-
ess (S1908) of cover pages when the total number of
pagesis less than 5 is executed. This process is executed
when the number of pages of data sent from the appli-
cation is smaller than that required for the imposing proc-
ess of the cover pages. In this process, page data are
imposed on a, b, ¢, and d in Fig. 23 in the order they are
received. For example, if data consists of 3 pages, the
first, second, and third pages are respectively imposed
ona, b, andc.

[0108] Inthis manner, even when the number of logical
pages of a document which is output from the application
in consideration of a print process on cover pages as-
sumes a value that does not consider the imposing proc-
ess in the bookbinding print process, the print control
program of this embodiment can normally execute the
imposing process of cover pages, thus obtaining a book-
binding print result that the user wants.

<Second Embodiment>

[0109] According to the second embodiment of the
present invention, pages to be printed of the front and
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back covers may be selected in the book cover print proc-
ess. Such process will be explained using Fig. 20. As in
the first embodiment, the spool file manager 304 loaded
from the spooler 302 in a series of print processes reads
a job setup file, and executes a determination process
(S2001) for checking if a bookbinding print process is to
be done. In this process, it is checked if the user has
designated a bookbinding print process on the user in-
terface (Fig. 28) of the driver. If the user has not desig-
nated a bookbinding print process, another process
(S2003) is executed since such case falls outside the
scope of this invention. In the following description, as-
sume that the bookbinding print process has been des-
ignated.

[0110] A determination process (S2002) is executed
to check if a book cover print process is done. In this
process (S2002), it is checked as in bookbinding print
designation if the user has designated a book cover print
process from the user interface (Fig. 29) of the driver. If
a book cover print process has not been designated, a
normal bookbinding print process is done (S2006), and
a normal imposing process for bookbinding is executed.
In the following description, assume that the book cover
print process has been designated.

[0111] A determination process of pages to be printed
ofacoveris executed. Inthis process, pages to be printed
of the "front cover", "reverse", "back cover", and "reverse
of back cover" of the cover are determined. Assume that
the pages to be printed can be selected upon designating
the book cover print from the user interface (Fig. 29) of
the driver. On the user interface shown in Fig. 29, an item
"all cover pages" is selected. In addition, a plurality of
cover imposing modes such as print on "front and back
covers", print on "front cover and reverse", and the like
are available. In place of selecting the imposing mode
using such pull-down window, four radio buttons "print
on front cover", "print on reverse", "print on back cover",
and "print on reverse of back cover" may be prepared
and may be selected by the user to make print setups of
cover pages. This process can be implemented as fol-
lows. That is, as shown in the flow chart in Fig. 22, the
spool file manager 304 checks if each cover page is to
undergo a print process, and executes a cover imposing
flag set process (S2202). For example, if "print on front
and back covers" is selected from the user interface, no
cover imposing flags are set for "reverse" and "reverse
of back cover".

[0112] A calculation process (S2005) for calculating
the number of pages required for a cover is executed. In
this process, the number of pages to be printed on a book
cover is calculated. In this embodiment, since "print on
front and back covers" is selected, two pages are re-
quired. A determination process (S2007) is executed to
check if the total number of pages of print data from the
application is equal to or larger than n. In this process,
the number of pages calculated by the calculation proc-
ess (S2005) of the number of pages required for a cover
is compared with that of print data from the application.
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In this case, it is checked if the number of pages of the
print data is equal to or larger than 2. If the number of
pages is equal to or larger than n, it is determined that
predetermined pages (first and last pages when "print on
front and back covers" is selected) are imposed on a
cover portion; if the number of pages is smaller than n,
itis determined all logical pages output from the applica-
tion are imposed on a cover portion (cover page deter-
mination process).

[0113] Ifthe number of pages is equal to or larger than
2, an imposing process (S2008) of cover pages is done.
In this process, the obverse and reverse surfaces of the
front and back covers respectively undergo an imposing
process. In this embodiment, since cover pages to be
printed can be selected, the way pages tobe printed are
assigned to the front and back covers varies.

[0114] For example, if the radio buttons "print on front
cover", "print on back cover", and "print on reverse of
back cover" are respectively selected, if the total number
of pages is 7, as shown in Fig. 27, the first page is as-
signedtoain Fig. 23, bis blank, the sixth page is assigned
toc, and the seventh page is assigned to d (a left-opening
book is also assumed in this case).

[0115] After that, a bookbinding imposing process
(S2010) of the remaining pages is executed. In this proc-
ess, print data from the application except for the front
and back cover data are assigned to an inner paper sheet
(or sheets) as a bookbinding print process. In this case,
the spool file manager 304 assigns the second, third,
fourth, and fifth pages to e, f, g, and h of Fig. 23.

[0116] Afterthat, a despool process (S2011) including
the cover is executed. In this process, print data that has
undergone the imposing process (S2007) of the cover
pages and the bookbinding imposing process (S2009) is
despooled. In this manner, a bookbinding print result in
which data are imposed on a cover sheet and inner sheet
(body) is obtained. Fig. 25 shows a result obtained in this
manner (corresponding to a case wherein the radio but-
ton "print on reverse" is not selected).

[0117] Ifitis determined in the determination process
(S2007) for checking if the total number of pages of print
data from the application is equal to or larger than n that
the number of pages is smaller than 3, an imposing proc-
ess (S2009) of cover pages when the total number of
pages is less than nis executed. This process is executed
when the number of pages of data sent from the appli-
cation is smaller than that required for the imposing proc-
ess of the cover pages, and a process of imposing data
on effective print surfaces a, b, ¢, and d in Fig. 23 in the
order they are received. For example, if data consists of
2 pages and "not print on reverse of cover page" is se-
lected, the first page is imposed on a, and the second
page is imposed on c.

[0118] As described above, according to the second
embodiment, since an imposing process of cover pages
can be done for only pages of user’s choice, various
bookbinding print results can be easily obtained without
considering any complicated rendering order on cover
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pages upon creating a document using the application.
[0119] Note that the present invention may be applied
to either a system constituted by a plurality of devices
(e.g., a host computer, an interface device, a reader, a
printer, and the like), or an apparatus consisting of a sin-
gle equipment (e.g., a copying machine, a facsimile ap-
paratus, or the like).

[0120] The objects.of the present invention are also
achieved by supplying a storage medium, which records
a program code of a software program that can imple-
ment the functions of the above-mentioned embodiments
to the system or apparatus, and reading out and execut-
ing the program code stored in the storage medium by a
computer (or a CPU or MPU) of the system or apparatus.
In this case, the program code itself read out from the
storage medium implements the functions of the above-
mentioned embodiments, and the storage medium which
stores the program code constitutes the present inven-
tion.

[0121] As the storage medium for supplying the pro-
gram code, for example, a floppy disk, hard disk, optical
disk, magneto-optical disk, CD-ROM, CD-R, magnetic
tape, nonvolatile memory card, ROM, and the like may
be used.

[0122] The functions of the above-mentioned embod-
iments may be implemented not only by executing the
readout program code by the computer but also by some
or all of actual processing operations executed by an OS
(operating system) running on the computer on the basis
of an instruction of the program code.

[0123] Furthermore, the functions of the above-men-
tioned embodiments may be implemented by some or all
of actual processing operations executed by a CPU or
the like arranged in a function extension board or a func-
tion extension unit, which is inserted in or connected to
the computer, after the program code read out from the
storage medium is written in a memory of the extension
board or unit.

[0124] As described above, according to the informa-
tion processing apparatus and method, program, and
storage medium that stores the program of the present
invention, an information process for making bookbind-
ing setups for a document can be executed, and a book
cover that the user wants can be obtained by selecting
whether or not the obverse and reverse surfaces of front
and back covers are to be printed. Aspects of the present
invention are also set out in the following numbered
clauses:

1. An information processing apparatus for making
a bookbinding setup for a document, characterized
by comprising:

cover page determination means (101, 304,
S$1902, S1905, S1906) for determining pages to
be imposed on a cover from input data of a plu-
rality of pages;

cover imposing processing means (101, 304,
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S1907, S1908) for executing an imposing proc-
ess of cover pages on the basis of data of the
pages determined by said cover page determi-
nation means; and

bookbinding imposing processing means (101,
304, S1909) for executing an imposing process
of running text pages on the basis of data of the
remaining pages which are not imposed on the
cover pages by said cover imposing processing
means.

2. The apparatus according to clause 1, character-
ized by further comprising:

first determination processing means (101, 304,
S1906) for checking if the total number of pages
of print data is not less than n;

first imposing processing means (101, 304,
S1907) for, when said first determination
processing means determines that the total
number of pages of print data is not less than n,
executing a first imposing process of cover pag-
es;

bookbinding imposing processing means (101,
304, S1909) for executing a bookbinding impos-
ing process of the remaining pages after the
process of said first imposing processing
means; and

second imposing processing means (101, 304,
S1908) for, when said first determination
processing means determines that the total
number of pages of print data is less than n,
executing a second imposing process of less
than n cover pages.

3. The apparatus according to clause 2, character-
ized by further comprising: second determination
processingmeans (101, 304, S2004) for determining
cover pages to be printed.

4. The apparatus according to clause 1, character-
ized in that said cover imposing processing means
comprises processing means (101, 304, S2101) for
imposing first and second pages on obverse and re-
verse surfaces of a front cover, and processing
means (101, 304, S2102) for imposing a last page
and last page - 1 on obverse and reverse surfaces
of a back cover.

5. The apparatus according to clause 3, character-
ized in that said second determination processing
means (101, 304, S2004) for determining cover pag-
es to be printed comprises:

third determination processing means (101,
304, S2201) for checking if the obverse surface
of the front cover is to be printed;

fourth determination processing means (101,
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304, S2203) for checking if the reverse surface
of the front cover is to be printed;

fifth determination processing means (101, 304,
S2204) for checking if the obverse surface of
the back cover is to be printed; and

sixth determination processing means (101,
304, S2205) for checking if the reverse surface
of the back cover is to be printed.

6. An information processing method for making a
bookbinding setup for a document, characterized by
comprising:

the cover page determination step (S1902,
S1905, S1906) of determining pages to be im-
posed on a cover from input data of a plurality
of pages;

the cover imposing processing step (S1907,
S$1908) of executing animposing process of cov-
er pages on the basis of data of the pages de-
termined in the cover page determination step;
and

the bookbinding imposing processing step
(S1909) of executing an imposing process of
running text pages on the basis of data of the
remaining pages which are not imposed on the
cover pages in the cover imposing processing
step.

7. The method according to clause 6, characterized
by further comprising:

the first determination processing step (S1906)
of checking if the total number of pages of print
data is not less than n;

the firstimposing processing step (S1907) of ex-
ecuting, when it is determined in the first deter-
mination processing step that the total number
of pages of print data is not less than n, a first
imposing process of cover pages;

the bookbinding imposing processing step
(S1909) of executing a bookbinding imposing
process of the remaining pages after the proc-
ess of the first imposing processing step; and
the second imposing processing step (S1908)
of executing, when it is determined in the first
determination processing step that the total
number of pages of print data is less than n, a
second imposing process of less than n cover
pages.

8. The method according to clause 7, characterized
by further comprising: the second determination
processing step (S2004) of determining cover pages
to be printed.

9. The method according to clause 6, characterized
inthatthe coverimposing processing step comprises
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the processing step (S2101) of imposing first and
second pages on obverse and reverse surfaces of
a front cover, and the processing step (S2102) of
imposing a last page and last page - 1 on obverse
and reverse surfaces of a back cover.

10. The method according to clause 8, characterized
in that the second determination processing step
(S2004) of determining cover pages to be printed
comprises:

the third determination processing step (S2201)
of checking if the obverse surface of the front
cover is to be printed;

the fourth determination processing step
(S2203) of checking if the reverse surface of the
front cover is to be printed;

the fifth determination processing step (S2204)
of checking if the obverse surface of the back
cover is to be printed; and

the sixth determination processing step (S2205)
of checking if the reverse surface of the back
cover is to be printed.

11. A computer readable storage medium which
stores a print control program module, said program
module

characterized by comprising:

a cover page determination module (111,
S1902, S1905, S1906) for determining pages to
be imposed on a cover from input data of a plu-
rality of pages;

a cover imposing processing module (111,
S1907, S1908) for executing an imposing proc-
ess of cover pages on the basis of data of the
pages determined by said cover page determi-
nation module; and

a bookbinding imposing processing module
(111, S1909) for executing an imposing process
of running text pages on the basis of data of the
remaining pages which are not imposed on the
cover pages by said cover imposing processing
module.

12. The medium according to clause 11, character-
ized in that said program module further comprises:

a first determination processing module (111,
S$1906) for checking if the total number of pages
of print data is not less than n;

afirstimposing processing module (111, S1907)
for, when said first determination processing
module determines that the total number of pag-
es of print data is not less than n, executing a
first imposing process of cover pages;

a bookbinding imposing processing module
(111, S1909) for executing a bookbinding im-
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posing process of the remaining pages after the
process of said first imposing processing mod-
ule; and

a second imposing processing module (111,
S1908) for, when said first determination
processing module determines that the total
number of pages of print data is less than n,
executing a second imposing process of less
than n cover pages.

13. The medium according to clause 12, character-
ized in that said program module further comprises:
a second determination processing module (111,
S2004) for determining cover pages to be printed.

14. The medium according to clause 11, character-
ized in that said cover imposing processing module
comprises a processing module (111, S2101) forim-
posing first and second pages on obverse and re-
verse surfaces of a front cover, and a processing
module (111, S2102) for imposing a last page and
last page - 1 on obverse and reverse surfaces of a
back cover.

15. The medium according to clause 13, character-
ized in that said second determination processing
module (111, S2004) for determining cover pages
to be printed comprises:

a third determination processing module (111,
S2201) for checking if the obverse surface of
the front cover is to be printed;

a fourth determination processing module (111,
S2203) for checking if the reverse surface of the
front cover is to be printed;

a fifth determination processing module (111,
S2204) for checking if the obverse surface of
the back cover is to be printed; and

a sixth determination processing module (111,
S2205) for checking if the reverse surface of the
back cover is to be printed.

16. A program for making a computer execute an
information process for generating print data used
to obtain a bookbinding print result using a printer,
said program characterized by executing the infor-
mation process by specifying functions to be execut-
ed by the computer as:

cover page determination means (101, 304,
S1902, S1905, S1906) for determining pages to
be imposed on a cover from input data of a plu-
rality of pages;

cover imposing processing means (101, 304,
S1907, S1908) for executing an imposing proc-
ess of cover pages on the basis of data of the
pages determined by said cover page determi-
nation means; and
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bookbinding imposing processing means (101,
304, S1909) for executing an imposing process
of running text pages on the basis of data of the
remaining pages which are not imposed on the
cover pages by said cover imposing processing
means.

17. The program according to clause 16, character-
ized in that said program executes the information
process by further specifying the functions executed
by the computer as: first determination processing
means (101, 304, S1906) for checking if the total
number of pages of print data is not less than n;
first imposing processing means (101, 304, S1907)
for, when said first determination processing means
determines that the total number of pages of print
data is not less than n, executing a first imposing
process of cover pages;

bookbinding imposing processing means (101, 304,
S1909) for executing a bookbinding imposing proc-
ess of the remaining pages after the process of said
first imposing processing means; and

second imposing processing means (101, 304,
S1908) for, when said first determination processing
means determines that the total number of pages of
printdatais less than n, executing a second imposing
process of less than n cover pages.

18. The program according to clause 17, character-
ized in that said program executes the information
process by further specifying the functions executed
by the computer as second determination process-
ing means (101, 304, S2004) for determining cover
pages to be printed.

19. The program according to clause 16, character-
ized in that said program executes the information
process by specifying functions of said cover impos-
ing processing means as processing means (101,
304, S2101) for imposing first and second pages on
obverse and reverse surfaces of a front cover, and
processing means (101, 304, S2102) for imposing a
last page and last page - 1 on obverse and reverse
surfaces of a back cover.

20. The program according to clause 18, character-
ized in that said program executes the information
process by specifying functions of said second de-
termination processing means (101, 304, S2004) for
determining cover pages to be printed as:

third determination processing means (101,
304, S2201) for checking if the obverse surface
of the front cover is to be printed;

fourth determination processing means (101,
304, S2203) for checking if the reverse surface
of the front cover is to be printed;

fifth determination processing means (101, 304,
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S2204) for checking if the obverse surface of
the back cover is to be printed; and sixth deter-
mination processing means (101, 304, S2205)
for checking if the reverse surface of the back
cover is to be printed.

[0125] As many apparently widely different embodi-
ments of the present invention can be made without de-
parting from the spirit and scope thereof, it is to be un-
derstood that the invention is not limited to the specific
embodiments thereof except as defined in the claims.

Claims

1.  Aninformation processing apparatus (3000) for set-
ting a bookbinding print of a document to be executed
by a printer (1500) characterized by comprising:

input means (109, 110) for inputting a bookbind-
ing print setup and a cover print setup to print a
cover of the bookbinding;

cover page number determination means
(S1905,52004,S2005) for determining the
number of pages required to be printed on a cov-
er sheet of the bookbinding, in a case where the
bookbinding print setup and the book cover print
setup are input by said input means;
determination means (S1906,S2007) for deter-
mining whether a total number of pages of doc-
ument data to be processed in the bookbinding
print is greater than or equal to the number of
pages required to be printed on the cover sheet
determined by said cover page number deter-
mination means;

firstimposing means (S1907, S2008) for impos-
ing a plurality of pages of the document data to
effective print surfaces of the cover sheet of the
bookbinding and text pages of the bookbinding
in accordance with an order of a page of the
document data , in a case where said determi-
nation means determines that the total number
of pages of the document data is greater than
or equal to the number of pages required to be
printed on the cover sheet determined by said
cover page number determination means;
second imposing means (S1908, S2009) for im-
posing the plurality of pages of the document
data to the effective print surfaces of the cover
sheet of the bookbinding, in a case where said
determination means determines that the total
number of pages of the document data is less
than the number of pages required to be printed
on the cover sheet determined by said cover
page number determination means.

2. The information processing apparatus according to
claim 1, wherein said input means inputs the cover
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print setup including information which directs a po-
sition to be printed on the cover sheet of the book-
binding.

The information processing apparatus according to
claim 1, wherein first imposing means imposes first
and second pages of the document data on obverse
and reverse surfaces of a front cover of the cover
sheet, and imposes a last page and last page-1 of
the document data on obverse and reverse surfaces
of a back cover of the cover sheet.

Aninformation processing method for setting a book-
binding print of a document to be executed by a print-
er (1500) characterized by comprising:

an input step (S1901, S1902) of inputting a
bookbinding print setup and a cover print setup
to print a cover of the bookbinding;

a cover page number determination step
(S1905,52004,S2005) of determining the
number of pages required to be printed on a cov-
er sheet of the bookbinding, in a case where the
bookbinding print setup and the book cover print
setup are input in said input step;

a determination step (S1906,52007) of deter-
mining whether a total number of pages of doc-
ument data to be processed in the bookbinding
print is greater than or equal to the number of
pages required to be printed on the cover sheet
determined in said cover page number determi-
nation step;

afirstimposing step (S1907, S2008) ofimposing
a plurality of pages of the document data to ef-
fective print surfaces of the cover sheet of the
bookbinding and text pages of the bookbinding
in accordance with an order of a page of the
document data , in a case where said determi-
nation step determines that the total number of
pages of the document data is greater than or
equal to the number of pages required to be
printed on the cover sheet determined in said
cover page number determination step;

a second imposing step (S1908, S2009) of im-
posing the plurality of pages of the document
data to the effective print surfaces of the cover
sheet of the bookbinding, in a case where said
determination step determines that the total
number of pages of the document data is less
than the number of pages required to be printed
on the cover sheet determined in said cover
page number determination step.

The information processing method according to
claim 4, wherein said input step inputs the cover print
setup including information which directs a position
to be printed on the cover sheet of the bookbinding.
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The information processing method according to
claim 4, wherein firstimposing step imposes firstand
second pages of the document data on obverse and
reverse surfaces of a front cover of the cover sheet,
and imposes a last page and last page-1 of the doc-
ument data on obverse and reverse surfaces of a
back cover of the cover sheet.

A program which on execution by a computer causes
the computer to execute the information processing
method of any of claims 4 to 6.

10

15

20

25

30

35

40

45

50

55

20

38



EP 2 072 275 A2

3000
§
HOST COMPUTER
101~ 1109
CPU |+ [~ KBC |[=7~ KB
/ _
105 110
’ L]
102 RAM <« [«—»| CRTC [«t+*| CRT
106
103 o l«—s] DKC  |=t=] EXTERNAL MEMORY
FONT ROM ] AL ME
PROGRAM 107 — s
ROM o 111
A \
DATA ROM | joq | 108
~ 121 15500
PRINTER
\
112 =
CPU |~ [~—=|INPUT UNIT
J 117
119 18 PRINTS
RAM -— — UNIT UF > UNIT
)
113 S AL CONTROL |-} 1501
FONT ROM [* " I 55| PaneL
) ,
PROGRAM L |
ROM <~ MC  |={=| EXTERNAL MEMORY
)
DATA ROM s 114

21



EP 2 072 275 A2

3000
/
HOST COMPUTER
APPLICATION | 201
‘ 202
GRAPHIC ENGINE |
y
PRINTER DRIVER | 203
‘ 204
SYSTEM SPOOLER |
Y
L 500

PRINTER

22




EP 2 072 275 A2

: 3000
{
HOST COMPUTER
201 APPLICATION 3?5
v DESPOOLER |=
202 .| : :
GRAPHIC ENGINE
<« | PREVIEWER
3
) A [ YN
307 . |306
Y Y !
SETUP CHANGE |!
EDITOR !
V : - 304 .
301 ‘,‘ i Y v {
DISPATCHER SPOOL FILE
203 302 | MANAGER
Y | I f ]
PRINTER DRIVER ||  SPOOLER
! T ;
SYSTEM SPOOLER :
X I o PO ——— SR
204 303 SPOOL FILE
Y
— 1500

-PRINTER

23




EP 2 072 275 A2

24



EP 2 072 275 A2

t

LGS~

374 70048 NI 3000
31VIQINEILINI 3LIHM

1

01SS ~

3000 ILVIAINHILNI
OINI 1S3N03Y
LINIHd LHIANOD

}

} A9 Y3INNOD
3OVd LNIW3HONI ONV

JOVHOLS
* 3713 ¥04 34Vd3dd

‘SSIHOOH WHOINI

80GS

!
60SS

g0aes
4
H3INNOO
an3 3Dvd 13834
4 4
$SS34D0Hd SS3HOV0Hd WHOAN!
WHOSNI aONV

‘34 7004S 35010

{
¢SS

{
0SS

3714 10048 3LVYH3INID

&ON3 q0r

-
£09S

A
1s3no3d
1YviS 801

c0SS

FOSS ~

1S3N03Y INHd LNdNi

g Old

25



EP 2 072 275 A2

aN3

3714 100dS 3137130

S$S3004d HOHH3

6195

{

€19S

S3A

~ ¢H437004530
WOdd 3OVSSIN
N3 INiHd

JYVYSSIW ON3I INIHd

&dnl3s

8095~ NOILYWHOINI 39vd TYOISAHd JHOLS

!

39vd TYOISAHd LYHL dJO
31YLS AQY3Y INiHd WHOJNI N3HL
aNY ‘3713 dNL3S LNd1NO €0r NI

!

NOILYWHO4NI 39Vd TVOISAHd 3LNdW0J

(
209S

¢AQV3Y 1S3N03Y INidd

ONISS3004d 40 INIbd
40 aN3

LHLOS

¢43700453d
ANQYH4 JOVd WOIISAHd INO
40 3OVSS3IW ON3

INIdd |
019S

£43100dS
WOHd J9VSSIN
ana gor

> 909S

NOILYWHOANI 39Vd 3HOLS

(
509S

¢43700d4S WOHA
39Vd M3N

ON

dN13S ONISS300Hd Qv3d

¢d3700dS WOH4 LHVLS
INIHd

26



‘ START ’

EP 2 072 275 A2

FIG. 7

-t

INPUT MESSAGE

S702

PRINT END

NO

-~ S701

MESSAGE?

SZ?S

SET END FLAG

S704

PRINT
READY MESSAGE OF
PHYSICAL PAGE?

S710
\ !

ERROR PROCESS

» YES

A

S705

SAVE ID OF INFORMED
PHYSICAL PAGE

S706

NO

Y

END OF
PROCESS OF
ALL PRINT READY
PHYSICAL
PAGES?

NO
S708

| !

\

PRINT PROCESS

S707

Y

PRINT END MESSAGE

IS END FLAG SET?

OF CORRESPONDING
PHYSICAL PAGE

(

S709

27



EP 2 072 275 A2

FIG. 8

[ PROPERTIES OF LASER SHOT LBP-720 HE|

GENERAL J[ DETAILS [ MAIN ]| PAPER | LAYOUT J[DEVICE_OPTION J[OVERLAY]
PAPER SIZE (2):

T [m &
(5}, OUTPUT PAPER (0)

[A4 [v]
[[] ENLARGEMENT/REDUCTION RATIO (E):

PAGE LAYOUT:
NUMBER OF PAGES (U): | LL____TWO-PAGE PRINT __'[v]
PRINT ORDER (1) —

—-— 801

o {>JFROM LEFT TO RIGHT||

PRINT A
piRecTion: = @ PORTRATTE)

O LANDSCAPE(L)

PAPER SOURCE(S): [AUTO vl
NUMBER OF COPIES(C): [ 1 =]

MORE OPTIONS(M)...| | REVERT TO DEFAULTS(D)

{ OK || CANCEL || APPLY(A) || HELP |

28



EP 2 072 275 A2

[ a1 | [@mddy | [30w0 | [ o |

(@)si1nv43a oL 1H3agd| [N vmzo_Eo 3ovd] [“(nNHadvd 03NI43a-43sn]

| (DdvLsS Lia3 |

(NdNL3S WHIANOD

3dVOSONYIOfY] LIveLlHOd®fy]  : (DNOILO3HIQ LNIdd

[a] TIINIAIINOO | - (MdWYLS O (OLNY:NOILYDIINDOYN)PY
= |%3J- W\\”
~ WNOILYQIHINOVW E&ED i

(00e~05)%% E 3IVNDIS3a O

A (nv430)133HS/39vd | : (LNOAYT 39Vvd

[sse-1sa1d00 ] 1(0)$31d00 40 HIBWNN
[4][4] XOgIVI [] :?1321S H3dvd LNdINO TF
Al MIINFHd ] ) A
pommenmnn o JHOLS, :(93z1s INFwnooa
S — INJgd!
E]la FHOLS FallirolA | dni3s Lnv43a ] «d)3LHonvd

dni3s mo_>m_o=>._._._<30 INIHd (434 mmmﬁ;_oz_zm_z_u_ dN13S 39vd

STVL3aj V43N0

XL 058-dg1 LOHS H3SV1 40 S3ILHIJOHd |

6 Old

29



EP 2 072 275 A2

FI1G. 10

ID WHICH CAN IDENTIFY JOB - ~1001

JOB SETUP INFORMATION ~ 1002

NUMBER OF PHYSICAL PAGES OF JOB [~ 1003

FIRST PHYSICAL PAGE INFORMATION [~ 1004

SECOND PHYSICAL PAGE INFORMATION ~— 1005

..... ~— 1006

LAST PHYSICAL PAGE INFORMATION ~— 1007

30



EP 2 072 275 A2

FIG. 11

TOTAL NUMBER OF PHYSICAL PAGES [~ 1101

TOTAL NUMBER OF LOGICAL PAGES [~1102

NUMBER OF COPIES ~1103
COPY SET PRINT ~—1104
FINISHING INFORMATION ~ 1105

ADDITIONAL PRINT INFORMATION ~ 1106

31



EP 2 072 275 A2

FIG. 12

PHYSICAL PAGE NUMBER ~ 1201

PHYSICAL PAGE SETUP INFORMATION [ 1202

NUMBER n OF LOGICAL PAGES ~ 1203
ASSIGNED PER PHYSICAL PAGE

FIRST LOGICAL PAGE INFORMATION |~ 1204

SECOND LOGICAL PAGE INFORMATION [~ 1205

..... ~ 1206

n-TH LOGICAL PAGE INFORMATION ~ 1207

32



EP 2 072 275 A2

FIG. 13

LAYOUT ORDER OF LOGICAL PAGES
ON PHYSICAL PAGE

~ 1301

OBVERSE OR REVERSE SURFACE
OF TWO-SIDED PRINT

~— 1302

COLOR OR MONOCHROME PAGE

~—1303

ADDITIONAL PRINT INFORMATION

~— 1304

33



EP 2 072 275 A2

FIG. 14

ID WHICH CAN IDENTIFY LOGICAL PAGE

- 1401

LOGICAL PAGE NUMBER

~— 1402

FORMAT INFORMATION

~ 1403

34



EP 2 072 275 A2

FIG. 15

[ START )

Y

READ JOB OUTPUT ~ $1501
SETUP FILE

Y
DISPLAY CURRENT SETUP [~ 51502

Y

INTERACTIVELY -CHANGE ~ ~ S1503
SETUP WITH USER

SETUP CHANGED?

WRITE CHANGE CONTENTS
IN JOB OUTPUT SETUP FILE

35



EP 2 072 275 A2

A Apeay

108yg Jod obed | | six “(NIv4) O
198ys Jad ebed | 4 004 "s200-4 O
199ys Jad abed | | IV a
199yg Jad obed | 4 o0p ud O

sjuswwo) Inofe ebed “saidw| aWeN juswnooq

AENCE [EEEEE RS

deH o1 8oy Wp3 8l
XIT] jas0dwiopabed 058-dg1 LOHS YISV |

91 OI4

36




EP 2 072 275 A2

FIG. 17

[PREVIEW | ]l

FILE()  VIEW(V) HELP(H)

[0 {27% [¥] [res|w[=flust] | CLOSE |

[4]

priiieitibitiiiiiis

eais express @)

X000
XXXXXXIOOOOUKX XXX

JOKKXKKKXKNNIGX XOOOBOTIXVHKXKKIHKINN
XXX
XKXXKKKKKXR KXY ORI
XK
ey
100000000000V
XXOOKKKINOC0K
XXOOOCACU00000OX
XI0O0OOOKXXXXX oo
XXXXKKIO00000KNIK o
K00ACO0000VVOKKIKK X000 Y0000
JOOUKKXXUKKXURIKNON X000000GU0000CO0000C0O0XN
JOOXKKIOUOKKXX KKK OO
00000000000
KOOKI000CO0KIHIK
X000
XOOXOXXXHIKX
YO0O0OKKIONOKINNNK  J00000T00000GIO00KX
J0000000000000K00000.  XXTOU00CTA0TININXK  XXIRXI00K
J00B000000000AA0000  X00C000OB0NNONA000XK  XXI0DOOOTIL000NK
X000
TOOOOXXIIIOX JOOKKOOCUUKNK
X00000G00K
XXXH00000000X .
3000000000000 XXXXXO0OO0000¢
XXOXKKIOUCN0X XO0000G00AK
XX000000000KKI0000K  000000C000NII000KNK  X000KI0OBIO0CINOK
100000000000G000000  J0O000CON00000000  XIOK00000000G0
XO0O00GXKIACOC000KKX  KXKKXOANCKKIO0K

[v]
Kl [>]
PRESS [F1] TO DISPLAY HELP Y

37




EP 2 072 275 A2

d13H 13ONVD YO SINV430 OL 1H3IATE

""SNOILJO 3HON

(&

_ dN13S AEVANNOYE 80r O

4

:00Y3aHO 1NOAYT

[A] 133HSADVd

2 :(7)LNOAVT 39vd

1NOAVT NOWNOD AlddY [

(DonHoLLS Zloavs O [T

Fdvisa [

[o] INHd a3ais-ano| - GOHLIN

- = : (0)$31d0D
(ssz-Hsa1doo & H o 3annN

INIdd

M3IATEd
39vd 313130

<]

¢ S39vd WIOL

oop ud

| :3WYN 80r INIBINOD

11a3 gor

8L OId

38



EP 2 072 275 A2

FIG. 19

START

NO BOOKBINDING

PRINT?

ANOTHER YES
PROCESS [~ 51903
BOOK
[ COVER PRINT?
NORMAL
BOOKBINDING YES

PRINT PROCESS
{

S1901

S$1902

CALCULATION PROCESS
OF NUMBER OF PAGES
~ | REQUIRED FOR COVER

S1904

~ 51905

NUMBER OF PAGES =

51907
\

$1908
y !

IMPOSING PROCESS
OF COVER

IMPOSING PROCESS
OF COVER WHEN

Y

TOTAL NUMBER OF
PAGES IS SMALLER

BOOKBINDING IMPOSING
PROCESS OF REMAINING
PAGES

THAN n PAGES

~S1909

\

DESPOOL PROCESS
INCLUDING COVER

~S1910

[

( RETURN )

39



EP 2 072 275 A2

FIG. 20

NO

Y

START

BOOKBINDING
PRINT?

S2001

ANOTHER YES
PROCESS [~ 52003 $2002
BOOK
] COVER PRINT?
NORMAL YES
BOOKBINDING
2PHOCESS DETERMINATION PROCESS
OF COVER PAGES TO | g2
32006 BE PRINTED 52004
Y
CALCULATION PROCESS
OF NUMBER OF PAGES |~ S2005
REQUIRED FOR COVER

NUMBER OF PAGES =

S2009
!

IMPOSING PROCESS
OF COVER WHEN
TOTAL NUMBER OF
Y PAGES IS SMALLER
BOOKBINDING IMPOSING THAN n PAGES
PROCESS OF REMAINING

IMPOSING PROCESS
OF COVER

PAGES S2010
]
DESPOOL PROCESS
INCLUDING COVER [ S2011

i

( RETURN )

40



EP 2 072 275 A2

FIG. 21

( START )

\

PROCESS FOR IMPOSING FIRST AND
SECOND PAGES ON OBVERSE AND ~ S2101
REVERSE SURFACES OF FRONT COVER

Y

PROCESS FOR IMPOSING LAST PAGE AND
LAST PAGE-1 ON OBVERSE AND ~ 52102
REVERSE SURFACES OF BACK COVER

y

( RETURN )

41



EP 2 072 275 A2

FIG. 22

START

S2201

PRINT ON
OBVERSE SURFACE OF FRONT
COVER?

NO

COVER IMPOSING
FLAG SET PROCESS -~  [~S2202

poy

Y

S2203

PRINT ON
REVERSE SURFACE OF FRONT
COVER?

NO

COVER IMPOSING
FLAG SET PROCESS ~— 52202

Ty

| S2204
PRINT ON
OBVERSE SURFACE OF BACK
COVER?

NO

COVER IMPOSING
FLAG SET PROCESS ~— 52202

52205

PRINT ON
REVERSE SURFACE OF BACK
COVER?

NO

COVER IMPOSING L _
FLAG SET PROCESS 52202

P
-

Y

< RETURN )

42



EP 2 072 275 A2

FIG. 23

COVER

BODY

43



EP 2 072 275 A2

FIG. 24

COVER

BODY

44



EP 2 072 275 A2

FIG. 25

COVER

BODY

45



F
|
G
. 2
6

o




FIG. 27

>
[
(@)
o

<L

\\ =

(o]

(am

(W1




EP 2 072 275 A2

(o ] [@xav] [mow | [0 |

_ (@)sInv43a OL 183A3d | [ "(OINOILO DNISSIO0Hd |
[{@NOILISOd 31dVLS F1¥NDISIA | TdYLS O [B] [ (Ndn13s WHIINOD |
204z O dNO¥9 O _E;
(RIFTOH HONNd O LHOS ® V= oXyV
(0)aLvLod O INON O :(H)GOHL3W LSNYHXT ‘W _@ @;

[ (N)NIDHYIN DNIONIS ILYNDISId

W usonave 30sonor [E]
:(@INOILO3HIQ DNIANIG EEEEEEN BEEEEEE

1*(S)ONIANIS X008 40 9_<Eo_ (T)ONIHOLILS F1aavs O zzzziz | Izziit

INIHd DNIONIgM008 ® Bl LT
INIHd d3aIS-OML O M m
INIHd @3QIS-IN0 O :(A)JOOHL3W INIHd
ﬁ (A s | [ & dnL3s 1nv43d EY | (33LHoAv
[dN13S 301A3A JJALNVND DNIINIE J[G334 H3dvd][ ONIHSINIS J(dN13S moﬁ__ﬂ_&m_e_ NOILYINHOJNI

[xI[e] 13-5d17 0103 40 ALH3dOHd]

8¢ Ol4d

48



EP 2 072 275 A2

[ ®aan ][ 3onwd | MO |

3SH3AIH ANV H3A0D LNOH4

SH3AQD MOvE ANV INOHd

Ce~QuuiE | |« SI0Vd U3N0D TIV| INOILISOd INIHd {(B)H3A00 %008 NO INIHd! &

NENErEE (TNOILO3HIA ONIN3O

(S)(S13THS S+ OL ) IIONNG HAd S133HS [B

|

S37ANNG 3WOS NI INIlHd O
HIH13ODO0L S3DVd TV INlHd @

=

(g)JAOHLIN LNIHd DNIONIGMO0d

x]]

ONINIEN008 40 STIVL3]

6¢c Old

49



EP 2 072 275 A2

FIG. 30

A
' I
FRONT COVER 1 ,/\< BACK COVER
2
REVERSE REVERSE OF
3 BACK COVER
4

BODY

50



	bibliography
	description
	claims
	drawings

